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Abstract
Background: The purpose of this study was to examine the effect of a 10-week exercise therapy
regimen on activities of daily living (ADL) and perceived health status in patients with Parkinson
disease.
Methods: Twenty-four Parkinson's disease patients entered into the study. Participants were
allocated into the experimental (n = 12) or control group (n = 12). ADL was assessed using the
Short Parkinson Evaluation Scale/Scale for Outcomes in Parkinson Disease (SPES/SCOPA) and
perceived health status was measured using the Parkinson's Disease Quality of Life (PDQL)
questionnaire. Patients in the experimental group received pharmacological therapy plus a 1-hour
exercise therapy session 4 times a week, while patients in the control group received
pharmacological therapy only. The Mann-Whitney U test was used for comparison.
Results: The mean age of participants was 59.8 (SD = 3.0) and 58.2 (SD = 3.4) years in the
experimental and control groups, respectively. The median Hoehn and Yahr stage was 3.0 for both
groups. There were no significant differences in all subscales and overall scores between two
groups at baseline. However, after the intervention, except for the emotional functioning (P =
0.27), there were significant differences between the two groups for Parkinson symptoms, systemic
symptoms, social functioning, and overall scores of the PDQL (all P values < 0.05), and the ADL (P
= 0.01) indicating that quality of life was improved in the experimental group.
Conclusion: The findings from this small scale quasi-randomised trial showed that exercise
therapy was effective in improving activities of daily living and perceived health status in patients
with Parkinson's disease. Indeed, exercise therapy could be offered to patients with Parkinson
disease, considering that it is low in cost and usually has no negative side effects.
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Parkinson disease is a complex neurodegenerative condi-
tion with both motor and non-motor symptoms [1]. Due
to a progressive loss of substantia nigra neurons, which
produce dopamine, neurotransmitter imbalances occur in
the basal ganglia [2]. If around 80% of neurons have been
lost, Parkinson disease become evident and patients begin
to experience a vide variety of difficulties [3].
The most clinical features of Parkinson disease are motor
symptoms including tremor at rest, rigidity, and bradyki-
nesia [4]. These impairments cause decline in functional
status so that the patients cannot cope with tasks such as
walking, rising from a chair, moving in bed, eating, or
putting on shoes [5]. Limitation in functional status and
activities of daily living often results in a loss of independ-
ence and decline in quality of life. It has been shown that
patients with Parkinson disease, compared to the general
population, have lower mobility and physical functioning
[5,6]. Therefore, it can be expected that, as a result of the
combined Parkinson disease impairment and inactivity,
patients with Parkinson disease could enter into a down-
ward spiral of immobility; which causes progressively
increasing deficits in muscle strength, and quality of life
[5].
Management of patients with Parkinson disease should be
a multidisciplinary approach, which includes a coordina-
tion of pharmacological and non-pharmacological treat-
ment [1,7]. It has been suggested that physical therapy as
an effective non-pharmacological treatment has positive
effects on mobility and activities of daily living in individ-
uals with Parkinson disease [8]. Physical therapy in con-
junction with routine medication for patients with
Parkinson disease could break the downward spiral of
immobility. However, only few randomised trials have
investigated the effects of physical therapy on the quality
of life of patients with Parkinson disease [9-14]. Although
a recent meta-analysis of fourteen randomised trials of the
effectiveness of exercise interventions supported that exer-
cise was beneficial in improving physical functioning and
health-related quality of life in patients with Parkinson
disease, it indicated that questions about optimal content
of exercise interventions (dosing and components)
remain to be answered [15].
The aim of this small scale study was to investigate
whether an exercise therapy regimen is effective in
improving activities of daily living and quality of life in
patients with Parkinson disease in order to add this non-
pharmacological intervention as a routine regimen for
suitable candidate among our patients in Iran.
Methods
Ethics
The ethics committee of Razi University (Kermanshah,
Iran) approved the study. All patients gave their consent.
Participants
A consecutive sample of 24 male patients with an idio-
pathic Parkinson disease diagnosed by a neurologist, with
the following criteria were entered into the study: age ≤ 65
years, stage 2 to 3 of the Hoehn and Yahr scales [16], no
cardiovascular, orthopaedic, or other neurological dis-
ease, no cognitive impairment (MMSE score >24; [17]),
and had not received exercise therapy within the 6 months
prior to the study.
Procedure
Before the beginning of the intervention, every other
patient was allocated into the control or experimental
group (12 participants in each group) by a nurse who was
not connected to the study. She was responsible to explain
the study and randomly allocate patients to the study
arms and ask their permission for the trial. During the
study period, all patients in both groups continued their
routine pharmacological treatment. The pharmacological
treatment for all patients was the same and remained
unchanged during the study period. Patients received Sin-
met (Levodopa-c 100 mg/10 mg, twice per day), Artan
(Trihexyphinidyl, 1 mg per day), Selegiline (5 mg twice
per ay) and Amantadin (100 mg twice per day) as their
medication. Both groups completed activities of daily liv-
ing and quality of life measures twice: once before inter-
vention and once one month after exercise sessions and
group meetings. A physiotherapist who was blind to the
group allocation and was not connected to the study
supervised the procedure and helped to collect the data.
There were no withdrawals.
Intervention
Exercise therapy consisted of 10 weeks in which partici-
pants in the experimental group, in conjunction with their
pharmacological therapy, came to the clinic 4 days a week
about 1 hour after taking their PD medications. Each exer-
cise therapy session lasted for 1 hour, beginning with
about 10 minutes warm-up (walking, moderate stretching
and breathing training). Main body of the session lasted
40 to 50 minutes and included three parts: postural,
stretching, and strengthening exercises recommended for
PD patients by the Parkinson Society Canada. The reason
for choosing this programme was due to its availability,
simplicity, and instructive pictures. For each part there
were several practical training and movements such as
standing, sitting, waking up, a range of movement for
joints and muscles by holding positions and relaxing, and
strengthening body muscles exercises [see http://
www.parkinson.ca]. Each session was ended with 5 min-Page 2 of 7
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authors led the patients through the same controlled
standardized series of exercises at each session. Partici-
pants in the control group received only their pharmaco-
logical therapy. However, they also gathered together 4
times a week to receive general lectures on health topics
and PD, attention and the feeling of being in a group. The
authors also controlled these sessions. There were 6 partic-
ipants during each session of the exercise and control
group interventions.
Measures
The activities of daily living (ADL) subscale of the Short
Parkinson Evaluation Scale/Scales for Outcomes in Par-
kinson disease (SPES/SCOPA) was used to assess activities
of daily living of the participants. Marinus et al. developed
the scale and they reported that it is a reliable and valid
measure and can be used both in research settings and
clinical practices [18]. The ADL subscale of the SPES/
SCOPA consists of 7 questions about speech, feeding,
dressing, hygiene, changing position, walking, and hand
writing with 4 response categories (from normal = 0 to
severe = 3). This gives scores ranging from 0 to 21 with
higher scores indicating a poorer condition.
Perceived health status was measured using the Parkinson
Disease Quality of Life (PDQL) questionnaire. The PDQL
is a self-administered measure which contains 4 subscales:
Parkinson symptoms (PS- 14 items), systemic symptoms
(SS- 7 items), social functioning (SF- 7 items), and emo-
tional functioning (EF- 9 items); and an overall score can
be derived, with a higher score indicating better perceived
quality of life [19]. Each item is rated on a 5-point scale.
This gives scores ranging from 0 to 70, 0 to 35, 0 to 35, 0
to 45, and 0 to 185 for PS, SS, SF, EM and total scores
respectively.
Both instruments were translated from English to Persian
(the Iranian language) using forward-backward transla-
tion method [20]. Internal consistency for the ADL and
the PDQL questionnaires were measured and showed sat-
isfactory results (Cronbach's α equal or greater than 0.70).
Statistical analysis
The Mann-Whitney U test was used to compare the
patients' characteristics, activities of daily living, and qual-
ity of life scores between the two groups at baseline (pre-
test) and at follow-up (post-test). Also similar analysis
was performed to compare changes in scores (post-test
minus pre-test scores) between the experimental and the
control groups. All statistical analyses were performed
using SPSS for windows, version 15.0 and statistical sig-
nificance was set at p < 0.05.
Results
In all 24 male patients were entered into the study. During
patient allocation there were 8 female and 4 male patients
that screened for eligibility but failed. None of the patients
started the study and were allocated to experimental or
control groups dropped out. The mean age of participants
was 59.8 (SD = 3.0) and 58.2 (SD = 3.4) years in the exper-
imental and control groups, respectively. The median
Hoehn and Yahr stage was 3.0 for both groups. There were
no significant differences between the two groups with
regard to their demographic and clinical status (Table 1).
The main findings of the study are summarized in Tables
2 and 3. There were no significant differences in all sub-
scales and overall scores of the PDQL as well as the ADL
score between the two groups at baseline. However, after
treatment, except for the emotional functioning, there
were significant differences between the two groups indi-
Table 1: The characteristics of experimental and control groups
Experimental group (n = 12) Control group (n = 12)
Mean (SD) Mean (SD) P
Age (year) 59.8 (3.0) 58.2 (3.4) 0.24
Range 54–65 52–64
Disease duration (year) 4.8 (1.1) 4.4 (1.2) 0.39
Stage (Hoehn and Yahr scale) 2.8 (0.3) 2.7 (0.4) 0.58
Median 3.0 3.0
1st quartile 3.0 2.2
Range 2–3 2–3Page 3 of 7
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Table 2: Comparison of pre-test PDQL and ADL scores between experimental and control groups
Experimental group (n = 12) Control group (n = 12)
Mean (SD) Median (range) Mean (SD) Median (range) P
PDQL score*
PS 41.2 (9.8) 41.0 (24–60) 40.0 (9.7) 39.5 (25–58) 0.75
SS 17.8 (3.7) 18.0 (10–24) 17.6 (3.2) 17.5 (10–22) 0.83
EF 23.3 (6.4) 23.0 (12–40) 23.3 (4.1) 24.0 (14–30) 0.62
SF 18.1 (2.7) 18.5 (12–22) 17.6 (2.8) 18.5 (12–21) 0.72
Total score 100.7 (22.1) 101.0 (58–149) 98.6 (17.4) 103.0 (61–122) 0.88
ADL score**
Activities of daily living score 7.0 (1.3) 7.0 (5–9) 6.4 (1.8) 7.0 (4–9) 0.44
Abbreviations. PDQL: the Parkinson Disease Quality of Life questionnaire; ADL: Activities of daily living; PS: Parkinson symptoms; SS: Systemic 
symptoms; EF: Emotional functioning; SF: Social functioning;
* Higher scores indicate better conditions.
** Higher score indicates a poorer condition.
Table 3: Comparison of post-test PDQL and ADL scores between experimental and control groups
Experimental group (n = 12) Control group (n = 12)
Mean (SD) Median (range) Mean (SD) Median (range) P
PDQL score*
PS 48.3 (9.8) 51.0 (24–62) 38.7 (8.4) 39.5 (27–54) 0.01
SS 21.3 (4.3) 22.0 (10–26) 16.5 (3.0) 17.5 (10–20) 0.001
EF 21.1 (3.4) 22.0 (12–25) 21.5 (3.2) 22.5 (14–25) 0.54
SF 21.0 (3.3) 22.0 (12–25) 17.9 (3.2) 19.0 (12–22) 0.007
Total score 115.4 (22.3) 120.5 (56–140) 95.6 (15.6) 100.0 (65–116) 0.006
ADL score**
Activities of daily living score 5.1 (0.7) 5.0 (4–6) 6.7 (1.5) 7.0 (4–9) 0.008
Abbreviations. PDQL: the Parkinson Disease Quality of Life questionnaire; ADL: Activities of daily living; PS: Parkinson symptoms; SS: Systemic 
symptoms; EF: Emotional functioning; SF: Social functioning;
* Higher scores indicate better conditions.
** Higher score indicates a poorer condition.
Trials 2009, 10:67 http://www.trialsjournal.com/content/10/1/67cating that quality of life and activities of daily living were
improved in the experimental group.
Finally the mean change scores between the experimental
and control groups were compared. There were significant
differences in score changes for all measures between
experimental and the control groups (from pre to post-
test) except for emotional functioning. The results are
shown in Table 4.
Discussion
As suggested Parkinson disease is in an active state of evo-
lution [21]. The aim of this study was to determine
whether exercise therapy would enhance activities of daily
living and quality of life in patients with Parkinson dis-
ease. The results indicated that a 10-week exercise therapy
regimen (a 1-hour session four times per week), in con-
junction with the pharmacological therapy, could have
positive effects on ADL and QOL in patients with Parkin-
son disease. These results are in accordance with other
research findings where many investigators showed that
for treatment of patients with Parkinson disease, combi-
nation of pharmacological therapy and exercise is more
effective than using only the pharmacological therapy.
However, one should note that different rehabilitation
programmes might show different effects. For instance,
studies have shown that physical training could improve
the QOL and some ADL components such as standing
from chair, turning in bed, and getting in and out of bed
[9], or an 8-week Pole-Striding exercise could increase per-
ceived functional independence and QOL [10], or a 36-
session of aerobic conditioning and strengthening train-
ing could significantly improve QOL [11]. In contrast,
Burini et al. observed no effects for 40 aerobic and Qigong
training sessions on the quality of life of Parkinson dis-
ease participants [12]. Keus et al. showed that physical
therapy in conjunction with pharmacological treatment
improved quality of life, but suggested that physical ther-
apy is unlikely to influence the disease itself. However,
they argued that physical therapy could improve daily
functioning by teaching and training patients in the use of
movement strategies [22]. In addition, a recent review of
the literature indicated that there was insufficient evi-
dence to support that exercise would reduce falls or
depression in patients with Parkinson disease [15].
The study findings indicated a positive effect of exercise
therapy regimen on social functioning in patients. In the
PDQL questionnaire, social functioning includes abilities
to perform social activities like hobbies, leisure activities,
transport, and go on holiday [19]. These activities are
linked to motor ability. Thus, the observed improvement
might be explained by the fact that exercise therapy
improved motor function that in turn improved social
functioning in patients.











Parkinson symptoms 7.1 (4.9) -1.3 (3.7) 0.001
Systemic symptoms 3.5 (2.3) -1.1 (3.9) 0.001
Emotional functioning -2.3 (5.2) -1.8 (1.5) 0.27
Social functioning 3.0 (2.6) 0.3 (1.7) 0.004
Total PDQL 14.7 (11.3) -3.0 (4.5) 0.001
ADL**
Activities of daily living score -1.9 (1.2) 0.3 (2.4) 0.01
* Negative values show deterioration.
** Negative value shows improvement.Page 5 of 7
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However, the deterioration was greater in the intervention
group. This subscale is characterized with some feelings
such as insecure feeling due to physical limitation, feeling
embarrassed about disease, being afraid of progression of
illness, depression, and concentration difficulties [19].
Decrease in scores for both groups might be attributed to
patients' knowledge of disease progression. Nevertheless,
as suggested the results highlight the need for providing
psychological interventions in these patients in order to
enhance QOL [23]. Studies have shown that even mood
symptoms could be regarded as one of the main determi-
nants of poor quality of life in patients with Parkinson
disease [24].
The positive effects of physical training interventions on
improvement of motor performance related to changes in
position, which affects ADL, could be explained by the
fact that physical activities could help to break the cycle of
immobility [9]. In addition, stretching exercises could be
helpful for patients with PD by maintaining and improv-
ing the range of motion, and therefore keeping muscle
flexibility and strength [25]. Also stretching exercises
could help PD patients to improve their posture due to
enhancement of trunk mobility and activating of the
extensor muscles [26]. Scandalis et al. reported that
patients with PD, like other elderly people, could increase
their muscle strength through a resistance-training pro-
gram, and as a result, can enhance their posture, stride
length, and gait speed [27].
We used a well-known questionnaire (the PDQL) to
measure perceived health status in patients with PD. Stud-
ies of patients with Parkinson disease have shown that the
psychometric properties of the questionnaire were desira-
ble [28]. It is argued that using generic measures, such as
the Short Form Health Survey (SF-36), to assess quality of
life in patients with Parkinson disease might end with
misleading results. For instance a study showed that the
two SF-36 summary measures were not found to be valid
indicators of physical and mental health in patients with
Parkinson disease [29]. Indeed future studies of quality of
life in patients with Parkinson disease should define what
constitute health-related quality of life in PD patients at
first place, and secondly employ sound measures to avoid
misleading findings [30]. However, as suggested by Hagell
and Nygren even in using such measures (e.g. the 39-item
Parkinson's Disease Questionnaire-PDQ-39) endpoints
should be interpreted cautiously particularly small but
clinically important effects among patients with severe
problems [31].
The very small sample size could be regarded as the main
limitation of this study. In addition, because none of the
female patients met the study inclusion criteria, women
patients were not included in this study. This fact limits
the external validity (generalizability) of the results. Also
the short duration of the study and the fact that there was
no follow-up to evaluate whether the differences in two
groups maintained is another limitation. Finally, since
patients were not blind there might be an overestimation
of the intervention effect adherent to the study results. In
fact, the study design was quasi-randomisation and thus
failed to maintain adequate allocation concealment
[32,33]
Conclusion
Exercise therapy in conjunction with pharmacological
therapy was effective in improving activities of daily living
and perceived health status in patients with Parkinson dis-
ease. Indeed, exercise therapy could be offered to patients
with Parkinson disease, considering that it is low in cost
and usually has no negative side effects.
Abbreviations
PD: Parkinson disease; PDQL: the Parkinson Disease
Quality of Life questionnaire; ADL: Activities of daily liv-
ing; QOL: Quality of life; SPES/SCOPA: the Short Parkin-
son Evaluation Scale/Scales for Outcomes in Parkinson
disease
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
BY was the main investigator and wrote the first draft. VT
contributed to the study design and the data analysis. AFK
contributed to the exercise therapy sessions and the pro-
gramme management. AM contributed to the data analy-
sis and wrote the final manuscript. All authors read and
approved the paper.
Acknowledgements
The authors would like to thank Dr. Peter Bärtsch, from the Medical Clinic 
of the University of Heidelberg (Germany), for his review and comments 
on the manuscript. We wish also to express our appreciation to Dr. Daniel 
Kremens and Dr. Cinzia Brunelli for their critical review of the paper and 
to the all participants who made this study possible.
References
1. Giroux ML: Parkinson disease: managing a complex, progres-
sive disease at all stages.  Cleve Clin J Med 2007, 74:313-4. 317–
318, 320–322
2. Greenfield J, Bosanquet F: The brain-stem lesions in Parkinson-
ism.  J Neurol Neurosurg Psychiatry 1953, 16:213-226.
3. Hughes AJ, Daniel SE, Blankson S, Lees AJ: A clinicopathologic
study of 100 cases of Parkinson's disease.  Arch Neurol 1993,
50:140-148.
4. Suchowersky O, Gronseth G, Perlmutter J, Reich S, Zesiewicz T,
Weiner WJ: Practice parameter: neuroprotective strategies
and alternative therapies for Parkinson disease (an evidence-
based review): report of the Quality Standards Subcommit-
tee of the American Academy of Neurology.  Neurology 2006,
66:968-975.Page 6 of 7
(page number not for citation purposes)
Trials 2009, 10:67 http://www.trialsjournal.com/content/10/1/67Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
5. Morris ME: Movement disorders in people with Parkinson dis-
ease: a model for physical therapy.  Phys Ther 2000, 80:578-597.
6. Schrag A, Jahanshahi M, Quinn N: How does Parkinson's disease
affect quality of life? A comparison with quality of life in the
general population.  Mov Disord 2000, 15:1112-1118.
7. Cutson TM, Laub KC, Schenkman M: Pharmacological and nonp-
harmacological interventions in the treatment of Parkin-
son's disease.  Phys Ther 1995, 75:363-373.
8. de Goede CJ, Keus SH, Kwakkel G, Wagenaar RC: The effects of
physical therapy in Parkinson's disease: a research synthesis.
Arch Phys Med Rehabil 2001, 82:509-515.
9. Viliani T, Pasquetti P, Magnolfi S, Lunardelli ML, Giorgi C, Serra P, Taiti
PG: Effects of physical training on straightening-up processes
in patients with Parkinson's disease.  Disabil Rehabil 1999,
21:68-73.
10. Baatile J, Langbein WE, Weaver F, Maloney C, Jost MB: Effect of
exercise on perceived quality of life of individuals with Par-
kinson's disease.  J Rehabil Res Dev 2000, 37:529-534.
11. Rodrigues de Paula F, Teixeira-Salmela LF, Coelho de Morais Faria
CD, Rocha de Brito P, Cardoso F: Impact of an exercise program
on physical, emotional, and social aspects of quality of life of
individuals with Parkinson's disease.  Mov Disord 2006,
21:1073-1077.
12. Burini D, Farabollini B, Iacucci S, Rimatori C, Riccardi G, Capecci M,
Provinciali L, Ceravolo MG: A randomised controlled cross-over
trial of aerobic training versus Qigong in advanced Parkin-
son's disease.  Eura Medicophys 2006, 42:231-238.
13. Crizzle AM, Newhouse IJ: Is physical exercise beneficial for per-
sons with Parkinson's disease?  Clin J Sport Med 2006, 16:422-425.
14. Ebersbach G, Edler D, Kaufhold O, Wissel J: Whole body vibration
versus conventional physiotherapy to improve balance and
gait in Parkinson's disease.  Arch Phys Med Rehabil 2008,
89:399-403.
15. Goodwin VA, Richards SH, Taylor RS, Taylor AH, Campbell JL: The
effectiveness of exercise interventions foe people with Par-
kinson's disease: a systematic review and meta-analysis.  Mov
Disord 2008, 15:631-640.
16. Hoehn MM, Yahr MD: Parkinsonism: onset, progression, and
mortality.  Neurology 1967, 17:427-442.
17. Folstein M, Folstein S, McHugh PR: a practical method for grading
the cognitive state of patients for the clinician.  Journal of Psy-
chiatric Research 1975, 12:189-198.
18. Marinus J, Visser M, Stiggelbout AM, Rabey JM, Martínez-Martín P,
Bonuccelli U, Kraus PH, van Hilten JJ: A short scale for the assess-
ment of motor impairments and disabilities in Parkinson's
disease: the SPES/SCOPA.  J Neurol Neurosurg Psychiatry 2004,
75:388-395.
19. de Boer AG, Wijker W, Speelman JD, de Haes JC: Quality of life in
patients with Parkinson's disease: development of a ques-
tionnaire.  J Neurol Neurosurg Psychiatry 1996, 61:70-74.
20. Gandek B, Ware JE: Methods for validating and norming trans-
lations of health status questionnaires: the IQOLA Project
approach. International Quality of Life Assessment.  J Clin Epi-
demiol 1998, 51:953-959.
21. Marras C, Lang A: Changing concepts in Parkinson disease.
Moving beyond the decade of the brain.  Neurology 2008,
70:1996-2003.
22. Keus SH, Bloem BR, Hendriks EJ, Bredero-Cohen AB, Munneke M:
Evidence-based analysis of physical therapy in Parkinson's
disease with recommendations for practice and research.
Mov Disord 2007, 15:451-460.
23. Suzukamo Y, Ohbu S, Kondo T, Kohmoto J, Fukuhara S: Psycholog-
ical adjustment has a greater effect on health-related quality
of life than on severity of disease in Parkinson's disease.  Mov
Disord 2006, 21:761-766.
24. Muslimovic D, Post B, Speelman JD, Schmand B, de Haan RJ: Deter-
minants of disability and quality of life in mild to moderate
Parkinson disease.  Neurology 2008, 70:2241-2247.
25. Mark M, Sage J: Young Parkinson's Handbook Staten Island, NY: APDA
Publications; 2000. 
26. Boelen M: The role of rehabilitative modalities and exercise in
Parkinson's disease.  Dis Mon 2007, 53:259-264.
27. Scandalis TA, Bosak A, Berliner JC, Helman LL, Wells MR: Resist-
ance training and gait function in patients with Parkinson's
disease.  Am J Phys Med Rehabil 2001, 80:38-43.
28. Martinez-Martin P, Serrano-Duenas M, Forjaz MJ, Serrano MS: Two
questionnaires for Parkinson's disease: are the PDQ-39 and
PDQL equivalent?  Qual life Res 2007, 16:1221-1230.
29. Hagell P, Tornqvist AL, Hobart J: Testing the Sf-36 in Parkinson's
disease. Implications for reporting rating scale data.  J Neurol
2008, 255:246-254.
30. Den Qudsten BL, Van Heck GL, De Vries J: Quality of life and
related concepts in Parkinson's disease: a systematic review.
Mov Disord 2007, 15:1528-1537.
31. Hagell P, Nygren C: The 39 item Parkinson's disease question-
naire (PDQ-39) revisited: implications for evidence based
medicine.  J Neurol Neurosurg Psychiatry 2007, 78:1191-1198.
32.  [http://www.consort-statement.org/consort-statement/3-12---meth
ods/9---allocation-concealment].
33. Schulz KF, Grimes DA: Allocation concealment in randomised
trials: defending against deciphering.  Lancet 2002, 359:614-618.Page 7 of 7
(page number not for citation purposes)
